This study dealt with the process of coating (immersion) and the factors affecting this process stability of the solution and change the time and temperature of immersion. In this study, aluminum alloy (2024-T4) was applied with a solution consisting of zinc oxide and sodium hydroxide (81 g/l NaOH+81 g/l ZnO). Thus, zinc sulphate formed by immersing the sample with nitric acid solution (50 % HNO3+50%water). Then immersed in distilled water. The immersion process was carried out at a different temperature between (25, 55 and 65) °C and different time periods. The results showed an increase in the growth of the deposition layer with increasing duration of the sample and the electrical resistance of the samples and for the same periods. A correlation was drawn between time change and oxide layer growth. Curvature growth was shown with increasing time period for sample exposure to air. The correlation between electrical resistance and time period change was also determined. Simulation between the experimental results and theoretical calculated by using ANSYS version 15. Finally, to confirm the formation and growth of the oxide layer draw by using MATLAB version 15A, Topographic test was examined and XRD.
1-Introduction:
The applications of metal membranes today cover important scientific and industrial fields because they have the competence to create surfaces that differ not only from the specifications of the base metals, but also from the specifications of the same materials manufactured by other technologies, thus gaining the qualities that make them more suitable for practical applications" [1] .
The problems of heating and energy consumption are a social and international issues specially in cars manufacturing because many association put a different clause and the most significant role for these clauses is to refinement the consumption of oil by reducing the car weight to reduce the fuel which consumption by these cars [2, 3] . This action is more dependent on using lightweight materials such as aluminum alloys rather than heavy metals like steel. In spite of that, it is not easy to produce whole cars body from these materials for two reasons the cost and productivity. Therefore, the best solution for these problems are using cars structure consist of two materials or more such as using of steels and aluminum alloys [4] .
On the other hands, the process of application two materials or more is not easy as thought, because for example (steel-aluminum) alloy has different metals joints and one of the these problems are removing of the oxide film that produced around the surface of both aluminum alloy and steel [1, 3, 4] . And the most effective way to remove the oxides film is applying coating methods on the metals joints and in Steelaluminum alloy zinc coating could be used and the oxide film will be removed by melting of zinc [4] . By the way, the melting of Zn alloys, the melting point of the binary alloy of (Al-Zn) and ternary alloy of (AlMg-Zn) it is generally lower than the melting point of pure Zn [5] . For the previous reason, it could use low temperature to achieve the bonding by using the binary alloy of (Al-Zn) and ternary alloy of (Al-Mg-Zn) in coating due to lower melting temperature.
Modeling
The term of model has the conventional meaning of representation. A model is a nominal terms which produce to simulate and prophesy aspects of a system's behavior. The quickly mounting performance of computer devices "and computer's software has promoted the widespread usage of numerical simulation tools for the parts design and for the optimization of manufacturing processes. Modeling may be especially important in connection between coating and substrate materials, since the gradients often cause special problems" [6] . 
Materials and Methods:

Al-"alloy-used in this work:
The sample is required to be coated of aluminum alloy (2024-T4), the composition of alloy is tested by as shown in table (1) ". 
Preparation of samples:
In this paper, the samples were prepared with dimensions (diameter 25 mm and 5 mm in thickness). Preparation steps as shown in figure (3) , first, grinding by silicon carbide paper with a softness (1000, 1200, 1400, and. 2000). The samples were then kept in cotton and silica, then imbedded in coated solution which contain from (zinc oxide solution with sodium hydroxide) (81g/l zinc oxide+81 g/l sodium hydroxide)with pH= in different imbedded temperature (25, 55 and 65)ºC and in different imbedded time (5, 15 and 30)minute. The white color of the white aluminum sample was clearly colored to lead to the formation of zinc sulphate. They were dissolved in nitric acid (50% acid-50% water)with pH= for (1) minute and then treated with distilled water and alcohol finally these samples dried by hot air. The sample was ready to be weighed for the purpose of drawing the relationship between the time period and the growth of the oxide layer. The presence of zinc and its coverage of the aluminum sample makes the sample facilitate welding with other aluminum sample. After the immersion of the sample being dried and took the weight and continued to take the sample weight every half an hour and increase time it was found that the growth of the layer of oxide continues to increase until proven in five days, We also take the measurement of the electrical resistance of the sample at each time with the established temperature. Figure ( 
X-Ray Diffraction test:
Phase's analysis of prepared alloys is based upon X-ray diffraction technique. All X-ray diffraction tests are carried out at S.C. of Geological survey and Mining. Low angle X-ray diffraction is performed. Xray generator with Cu Kα radiation at 40 kW and 20 mA is used. The target used in the X-ray tube was Cu, therefore λcu=1. 54060°A was used in obtaining the XRD patterns.
The X-ray is generated by general electric diffraction type Shimatzo (PW 1840) operating system at scanning speed of 5(2) per minute. The specimen has been held at a fixed angle of  = 5 degrees relative to the case X-ray beam while the detector has motioned through an angle of 2(10-70) degrees.
Light optical microscope
The surface of prepared and coated samples are analyzed by an optical microscope attached with digital camera type (Tescan Vega III China made) in Babylon University/ Collage of Materials Engineering. The optical micrographs were at (40 X) magnification.
3-Results & discussion
X-Ray Diffraction Patterns
To improve the experimental fabrication of (Zinc coating) on Aluminum, X-ray diffractions were made to ensure, that the fabricated Zn in each of Al-samples were transformed homogeneously during the immersion practices. The diffraction patterns obtained from the tested samples, which the phases, as a result of coating, could be exposed. From these figures, the phase peaks are observed between (2θ =40-50) degree as shown in figure (5) (a)Aluminum samples without coating. 
Growth of the Oxide Layer:
The weight of the sample was plotted with the time of exposure of the sample to the air for the purpose of knowing the speed of growth of the oxide layer on the surface of the sample where it was found that the oxide layer continues to increase until it reaches a constant weight then the surface is fully saturated and stable and appeared at half an hour and then an hour and then\ an hour and a half found that The increase in the oxide layer is low. The weight of the sample is taken in days and the weight is taken Weight gain after a day found that the increase in the growth of the layer of oxide more and explained and continued to take weight after two days and so. We found that the growth of the layer of oxide become stable and stable when exposed to air for five days after it does interact with the air and size increased. The growth of the oxide layer is caused linearly at the time of the hourly text when the time in hours the oxide layer is homogeneous and contains pores that allow the air to pass through and continues to increase. As shown in figure (6) which is drawn by using MATLAB version 15A. Figure (6) shows that oxide film formation not mathematically linear with a time. This is due to the change in humidity and temperature without door test.
Electrical Resistance:
"A relationship is drawn between the electrical resistances of the exposed sample to the air. Over time, the electrical resistance is increased by increasing the time in which the sample is subjected to air. The electrical resistance is increased by increasing the growth of the oxide layer. This is due to the fact that the oxide layer is a protective layer of electrical resistance is very high and is considered an electrical insulation and this leads to a significant increase in the electrical resistance of the sample coated. As shown in figure" (7) . Jaleel shows that the electrical resistance of growth film is a linear function of time up to 40 hours of film formation [10] , [11] . 
Topographic Test:
This examination is done to see the formation of the coating layer clearly on the surface of the sample and cover the sample in full and it is important to see the disappearance of pores and lack of the surface of the sample as shown in the following form, which shows the sample before and after painting as shown in figure (8) . 
